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(54) Prosthesis for the articulation of the shoulder

(57) Prosthesis of the shoulder for the articulation of
a humerus (12) in a scapula (54), comprising a first an-
chorage element (38) attached to the humerus (12) and
a second anchorage element (14) attached to a glenoid
cavity (15) of the scapula (54). The first anchorage ele-
ment (38) selectively supports an articulation element
of the concave type (20) or of the convex type (18), able
to cooperate with a mating articulation element, convex
(19) or concave (17), associated with the glenoid cavity
(15). The prosthesis comprises at least a replaceable
adaptor element (33), located between the first anchor-
age element (38) and the relative articulation element
(18), able to allow the adjustment of the assembly posi-
tion when an articulation element of the concave type is
replaced by an articulation element of the convex type
(18), or vice versa.
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a prosthesis
for the articulation of the shoulder. To be more exact, the
prosthesis of the shoulder according to the invention can
be configured both as a normal prosthesis wherein a
substantially semi-spherical head is associated with the
humerus and articulates in a mating concave seating,
natural or artificial, associated with the glenoid cavity,
and also as an inverse prosthesis, wherein a substan-
tially spherical head is associated with the glenoid cavity
and articulates in an artificial concave seating associat-
ed with the humerus.

BACKGROUND OF THE INVENTION

[0002] Prostheses for the articulation of a shoulder
are substantially of two types, the prostheses which re-
produce the normal gleno-humeral anatomy, and the so-
called inverse prostheses.
[0003] The former, which are called total when they
also include an artificial hollow seating attached to a gle-
noid cavity, comprise as essential elements a hemi-
spherical humeral head and a shaft implanted into the
humerus on which said humeral head is directly assem-
bled.
[0004] On the contrary, inverse prostheses comprise
a concave humeral cup, also assembled directly on the
shaft implanted in the humerus, which defines the artic-
ulation seating for a spherical body attached to the gle-
noid cavity.
[0005] Usually, inverse prostheses are used instead
of normal prostheses when there are serious muscular
degenerations of the shoulder, particularly of the mus-
cles of the rotator cuffs. The degeneration of such mus-
cles causes a prevalent action by the deltoid, which
tends to draw the humerus upwards, consequently mak-
ing the humeral head, or bone head, or head of the nor-
mal prosthesis move upwards, with the risk of making it
knock against the protrusion which prolongs the spine
of the scapula, known as the acromion.
[0006] In order to pass from a normal configuration to
an inverse configuration of the prosthesis, during the op-
eration, the humeral head is removed from the implant
shaft, where it is possible, that is, when the two elements
are made in different pieces, and it is replaced with a
concave humeral cup. Similarly, the hollow artificial
seating is removed from the glenoid cavity and is re-
placed by the aforementioned spherical body.
[0007] Consequently the shaft remains implanted in
the humerus, and only the articulation elements are re-
placed.
[0008] Prostheses of a known type have the disad-
vantage, however, that when passing from one config-
uration to the other it is not possible to choose and cor-
rect the position of the replacement articulation element,

such as the humeral cup or the head, in the desired man-
ner. This is due to the fact that the fixed position of the
implant shaft inevitably constrains the position, such as
the height and orientation, of the articulation element
which is assembled thereon.
[0009] For example, in the case of traumatic events,
passing from a normal to an inverse configuration, it
would normally be better to have the height at which the
cup is assembled with respect to the implant shaft dif-
ferent from that of the humeral head, but this is not pos-
sible during the replacement step, since the position of
the shaft defines a univocal assembly configuration that
cannot be modified.
[0010] One purpose of the invention is to achieve a
prosthesis for the articulation of the shoulder which can
be configured both as a normal prosthesis and also as
an inverse prosthesis, and which, during the passage
from one configuration to the other, allows to select the
position of the humeral articulation element, which is as-
sembled in replacement, in order to optimize the overall
configuration of the prosthesis according to the anatom-
ical-pathological conditions of the shoulder and the dif-
ferent type of prosthesis installed.
[0011] To be more exact, the purpose of the present
invention is to make possible to adjust the position and
hence the height, the orientation, the inclination or other,
of the replacement humeral articulation element, while
keeping a substantial part of the element that attaches
to the humerus fixed.
[0012] The Applicant has devised, tested and embod-
ied the present invention to achieve this purpose and
obtain other advantages, and to overcome the short-
comings of the state of the art.

SUMMARY OF THE INVENTION

[0013] The present invention is set forth and charac-
terized essentially in the main claim, while the depend-
ent claims describe other innovative characteristics of
the invention.
[0014] A prosthesis of the shoulder for the articulation
of a humerus with respect to a scapula comprises at
least a first anchorage or humeral element, able to be
attached to the humerus, and at least a second anchor-
age or glenoid element, able to be attached to said gle-
noid cavity. The first anchorage element is able to se-
lectively support an articulation element of the concave
type, or the convex type, in order to cooperate with a
mating convex or concave articulation element associ-
ated with the glenoid cavity. According to the invention,
the prosthesis comprises at least a replaceable adaptor
element, located between the humeral anchorage ele-
ment and the relative articulation element, concave or
convex, which allows to correct the assembly position
of the latter, when an articulation element of the concave
type is replaced by an articulation element of the convex
type, or vice versa.
[0015] In one embodiment of the invention, the pros-
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thesis comprises at least an adaptor element of a first
type which, on one side, has means to couple with the
humeral anchorage element and, on the other side, a
substantially concave portion which defines the housing
seating for the articulation element of the concave type.
The prosthesis also comprises an adaptor element of a
second type provided with implant means to attach a
convex humeral articulation element.
[0016] In this way, when the prosthesis is transformed
from a normal configuration to an inverse configuration,
or vice versa, the relative adaptor element is also re-
moved; when a new implant is made, it is possible to
choose the most suitable adaptor element, that is, the
one which allows to position the relative articulation el-
ement at an optimum height, and with an optimum ori-
entation, with respect to the mating articulation element
associated with the glenoid cavity, also according to the
anatomical-pathological characteristics of the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 shows a section of a prosthesis for the shoul-
der according to the present invention in a first nor-
mal configuration;

- fig. 2 shows a section of the prosthesis in fig. 1 in a
second inverse configuration;

- fig. 3 shows an exploded detail of the prosthesis in
fig. 1;

- fig. 4 shows an exploded detail of the prosthesis in
fig. 2.

DETAILED DESCRIPTION OF A PREFERENTIAL
FORM OF EMBODIMENT OF THE INVENTION

[0018] With reference to the attached drawings, the
reference number 10 denotes a prosthesis according to
the present invention able to be implanted in a shoulder
in order to allow the articulation of a humerus 12 in a
relative glenoid cavity 15 of a scapula 54, only partly
shown.
[0019] The prosthesis 10 comprises a shaft 38, made
of metal, to anchor in the humerus 12, and an anchorage
element 14 to anchor to the glenoid 15, or glenoid ele-
ment, made of metal or plastic. The humeral shaft 38 is
inserted in depth into the humerus 12 by means of per-
cussion or screwing, so as to remain permanently fixed
in the humerus 12.
[0020] According to a variant, the humeral shaft 38
can be at least partly cemented to the bone.
[0021] In order to increase the stability and duration
of the implant, in a variant embodiment the shaft 38 has
a transverse section with a triple or double taper facing

towards the inner end.
[0022] According to other embodiments, the taper can
be single or with a different value of multiplicity, for ex-
ample quadruple.
[0023] Moreover, the outer surface of the shaft 38
comprises a plurality of longitudinal fins 32, in this case
only in the upper portion (fig. 4), which increase the in-
terference, and hence the gripping capacity, of the shaft
38 in the mating anchorage hole made in the bone wall
of the humerus 12. According to a variant, such fins 32
are replaced by or integrated with screwing threads, spi-
ral segments, or other.
[0024] The anchorage element 14 (figs. 1 and 2) com-
prises an implant shaft 22 and a plate 24 and is also
provided with a through central hole 26. A plurality of
holes 28 are made laterally with respect to the hole 26
for the insertion of attachment screws 30 that attach the
anchorage element 14 to the wall of the bone seating.
[0025] The anchorage element 14 is implanted by
screwing or cementing the implant shaft 22 into a mating
seating made in the glenoid 15, and the attachment
screws 30 are subsequently screwed in.
[0026] The prosthesis 10 can be configured both as
a normal prosthesis (figs. 1 and 3) and also as an in-
verse prosthesis (figs. 2 and 4), sharing both the anchor-
age element 14 that anchors the prosthesis 10 to the
glenoid 15 of the scapula 54, and also the humeral shaft
38.
[0027] In the case of a normal configuration, a hemi-
spherical humeral head 18 (figs. 1 and 3), in this case
hollow inside, is attached to the humeral shaft 38; the
hemispherical humeral head 18 is able to articulate with
an insert 17, which is applied solidly on the plate 24 of
the anchorage element 14.
[0028] In the case of an inverse configuration, instead
of the humeral head 18 mentioned above, a humeral cup
20 (figs. 2 and 4) is attached to the humeral shaft 38 and
allows the articulation of a spherical body called the gle-
noid head 19, assembled on the anchorage element 14
by means of an implant pin 25.
[0029] According to the present invention, in order to
attach and position, respectively, the hemi-spherical hu-
meral head 18 or the humeral cup 20 to the shaft 38, the
prosthesis 10 comprises a first adaptor body 33 (figs. 1
and 3) and a second adaptor body 37 (figs. 2 and 4),
which are able to be assembled on the top 39 of the
humeral shaft 38.
[0030] In this case, the first adaptor body 33 is sub-
stantially cylindrical in shape and comprises a lower por-
tion 40, which has a hollow seating 42 inside, where the
top 39 of the shaft 38 (fig. 3), substantially conical in
shape, is inserted and fixed by means of conical cou-
pling.
[0031] The first adaptor body 33 also comprises, so
that it can be attached to the humeral head 18, an im-
plant pin 35, which is arranged oblique with respect to
the main axis of the adaptor body 33, and is able to be
implanted in a conical element 33a, arranged in a mating
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inner cavity 36 of the humeral head 18.
[0032] The second adaptor body 37 comprises an up-
per portion 51 (figs. 2 and 4) with a concave shape to
house the humeral cup 20, and a lower portion 52, inside
which a hollow seating 53 is made, substantially equal
to the hollow seating 42 of the first adaptor body 33, to
allow coupling with the top 39 of the shaft 38.
[0033] In the embodiment shown here, to allow a sta-
ble coupling with the humeral cup 20, the inner surface
of the upper portion 51 has a conical portion 57 which
couples with a mating conical portion 59 of the outer sur-
face of the humeral cup 20. The conical portions 57 and
59 extend respectively with conical surfaces 56 and 58
which, during the implant step, are inserted one inside
the other.
[0034] When it is necessary to replace a normal pros-
thesis by an inverse prosthesis, the hemi-spherical hu-
meral head 18, the relative adaptor body 33 and the con-
ical element 33a are removed, and are replaced by the
aforesaid humeral cup 20 and the relative adaptor body
37.
[0035] At the same time, on the side of the glenoid
cavity 15, it is necessary to remove the insert 17 from
the plate 24, and insert the glenoid head 19.
[0036] In this way there is a double advantage: when
passing from the normal to the inverse configuration, it
is not necessary either to remove and replace the hu-
meral shaft 38, nor to remove the glenoid anchorage el-
ement 14; moreover, it is possible, by replacing the first
adaptor body 33 by the second adaptor body 37, to cor-
rect the position of the humeral head 18 or of the hu-
meral cup 20 with respect to the mating glenoid articu-
lation element, according to the conditions of the humer-
us and/or its degenerative state, and in general with re-
spect to the anatomical-pathological conditions of the
patient.
[0037] To be more exact, the fact that the humeral
component of the prosthesis 10 is made in several parts
allows to choose between a plurality of adaptor bodies
33, 37, having for example a greater or lesser length, a
different shape, a more or less accentuated inclination
of the pin 35, or a more or less deep housing seating of
the upper portion 51. These options allow to vary the
height, the position, or the orientation of the relative ar-
ticulation elements 20, 18.
[0038] It is clear, however, that modifications and/or
additions of parts may be made to the universal pros-
thesis 10 as described heretofore, without departing
from the field and scope of the present invention.

Claims

1. Prosthesis of the shoulder for the articulation of a
humerus (12) in a scapula (54), comprising a first
anchorage element (38) able to be attached to the
humerus (12) and a second anchorage element
(14) able to be attached to a glenoid cavity (15) of

said scapula (54), said first anchorage element (38)
being able to selectively support an articulation el-
ement of the concave type (20), or convex type (18),
able to cooperate with a mating articulation ele-
ment, convex (19) or concave (17), associated with
the glenoid cavity (15), characterized in that said
second anchorage element (14) includes means
(26) for selectively attaching either a concave insert
(17) able to articulate with a hemi-spherical humeral
head (18) mounted on said first anchorage element
(38) or a spherical body (19) able to articulate with
a concave cup (20) mounted on said first anchorage
element (38) in substitution of said humeral head
(18).

2. Prosthesis as in claim 1, characterized in that it
comprises at least a replaceable adaptor element
(33, 37), located between said first anchorage ele-
ment (38) and the relative articulation element (20,
18), able to allow the adjustment of the assembly
position when an articulation element of the con-
cave type (20) is replaced by an articulation element
of the convex type (18), or vice versa.

3. Prosthesis as in claim 1 or 2, characterized in that
it comprises at least an adaptor element of a first
type (33), provided on one side with coupling means
(42) for attachment to said anchorage element (38),
and, on the other side, with implant means (35) for
attachment to said articulation element of the con-
vex type (18), and an adaptor element of a second
type (37) provided on one side with coupling means
(53) for coupling with said anchorage element (38)
and, on the other side, having a housing seating
(51) for said articulation element of the concave
type (20).

4. Prosthesis as in claim 3, characterized in that said
implant means (35) are able to be coupled with said
articulation element of the convex type (18) by
means of conical coupling.

5. Prosthesis as in claim 3 or 4, characterized in that
said articulation element of the convex type (18) has
a cavity (36) which houses a mating coupling ele-
ment (33a), and in that said implant means (35) are
able to be implanted in said mating coupling ele-
ment (33a).

6. Prosthesis as in any claim from 3 to 5 inclusive,
characterized in that said implant means (35) are
arranged in an inclined position with respect to the
main axis of said adaptor element of the first type
(33).

7. Prosthesis as in any claim from 3 to 6 inclusive,
characterized in that the surface of said housing
seating (51) has contiguous conical portions (57)
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able to be coupled with mating contiguous conical
portions (59) made on the outer surface of said ar-
ticulation element of the concave type (20).

8. Prosthesis as in any claim hereinbefore, character-
ized in that said replaceable adaptor element (33,
37) is able to be coupled with said humeral anchor-
age element (38) by means of conical coupling.

9. Prosthesis as in any claim hereinbefore, character-
ized in that said humeral anchorage element com-
prises a shaft (38) including a longitudinal trans-
verse section with a single or multiple taper facing
towards its inner end.
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